Atrial stimulation at rates less than the atrial rate was effective in terminating junctional tachycardia and atrial flutter in two patients. Analysis of the stimulus response in the patient with junctional tachyeardia defined an atrial excitable and refractory period and a critical interval, the first 12 milliseconds of the excitable period, during which atrial stimulation terminated the tachycardia. 
shock is frequently used to terminate supraventricular tachycardias. However, Massumi and associates1 and Durrer and coworkers2 have terminated supraventricular tachycardias associated with the Wolff-Parkinson-White syndrome using a single atrial stimulus. They postulated that the mechanism of cardioversion was interruption of a re-entry pathway. Haft and associates3 have converted three patients with atrial flutter, using rapid (360 to 400 per minute) atrial stimulation.
We have studied two patients without the H.H., a 60-year-old white man, experienced recurrent bouts of tachyeardia for 14 years. These were more frequent during the preceding year, and refractory to digitalis, quinidine, procainamide, and propranolol. Multiple DC cardioversion had been necessary. Physical examination was within normal limits. A recent electrocardiogram during remission was within normal limits, with a P-R interval of 0.18 and no evidence of pre-excitation.
On October 19, 1967, during a bout of junctional tachyeardia at a rate of 169 per minute ( fig. 1) termination of the atrial flutter. Each PM stimulus is then followed by a paced P wave. The PM-P and P-R intervals vary initially, however as seen at the end of panel D and in panel E there is a period of constant 2-to-I A-V block prior to discontinuing the pacing. Cardioversion thus occurred while pacing at a rate less than the atrial rate. Atrial fibrillation did not occur. 4 The post-cardioversion tracings again showed frequent premature atrial beats. Quinidine sulfate, 1 
Discussion
In an experimental animal, Moe and associates5 terminated a paroxysmal A-V nodal tachycardia by placing two premature atrial beats at a critical time in the cardiac cycle. The arrhythmia was induced by atrial stimulation and was felt to be supported by a reciprocal passage over a dual A-V pathway. They postulated that a single premature stimulus, sufficiently close to the A-V node or reCirculation, Volume XXXVIII, December 1968 entry site, would be adequate to interrupt the pathway.
In humans, recent investigators' 2 have utilized atrial pacing to terminate arrhythmias in patients with the Wolff-ParkinsonWhite syndrome. They proposed a re-entry mechanism as the basis for these arrhythmias, and felt that the termination by atrial pacing supported this concept. Massumi and associates' with a single atrial stimulus produced two atrial premature beats that led to conversion. Durrer and co-workers2 were able to effect cardioversion with one premature beat.
Patient 1 differed from the above cases in demonstrating no evidence of the WolffParkinson-White syndrome. However, several features suggest that a re-entry mechanism was the basis of this arrhythmia. T-wave distortion seen in beat one ( fig. 4C ) and beat two ( fig. 4D ) suggests atrial premature beats with a fixed coupling interval. Cycle length shortening was seen following premature atrial excitation ( fig. 7) on numerous occasions. Both of these phenomena are well explained by a re-entry process.2 6-8 The presence of A-V conduction delay shown in patient 1 should be conducive for re-entry involving the A-V node by allowing more time for a retrograde pathway to recover excitability.8 9 Figure 4D shows an instance of recurrence of the tachycardia. An atrial premature beat, apparent as T-wave distortion in beat 2 of figure 4D , initiated the tachyeardia. The longer cycle length between the second and third complexes relative to subsequent beats may be a function of prematurity of the atrial beat and incomplete recovery of nodal excitability due to length of the preceding cycle. This set- Proposed mechanism of arrhythmia and its termination by atrial pacing, taken from record shown in figures 3 and 5B. A =atrium; A-V = A-V node; V = ventricle. Pacemaker stimuli designated, 1 through 6. Re-entry path is arbitrarily shown confined to the A-V node; normal QRS duration suggests that the ventricle was not involved in the re-entry path, but involvement of the atrium is indeterminate. Stimuli 1 and 3 fall during the atrial refractory period. Stimulus 2 causes premature atrial excitation and is sustained by excitable orthograde and retrograde paths to reset but not terminate the rhythm. Stimulus 4 occurs earlier than stimulus 2, traverses the atrium, and is dissipated within the A-V node on a part of the path that has not recovered excitability, thus terminating the arrhythmia. Stimuli The feasibility of this method in widescale use for reversion of supraventricular tachycardias is yet to be tested. The simplicity of the method, requiring no more than a pacing catheter and pulse generator, is attractive. Furthermore, there is no requirement for general anesthesia, and the problem of post-countershock arrhythmias'5' 19 may be reduced or eliminated. In addition, this method of cardioversion would lend itself readily in the treatment of arrhythmias during cardiac catheterization. There are certain patients with recurrent tachycardias refractory to conventional forms of therapy. If pacing were proved effective in terminating these arrhythmias, consideration might be given to an implantable atrial pacemaker triggered by a rapid rate or an external source. Finally, this technique may prove to be of diagnostic importance in separating the arrhythmias due to ectopic pacemakers from those due to re-entry. Theoretically, the latter might be abolished by a slower pacing stimulus, the former should not.
